We report the first case of small bowel ulcers due to clopidogrel in a 74-year-old man. He presented with diarrhea and melena after having been taking low-dose aspirin (LDA) and clopidogrel. There was no evidence of bleeding in the stomach, duodenum, or colon. Capsule endoscopy showed multiple ulcers and erosions in the small intestine. Double-balloon endoscopy revealed multiple ulcers throughout the ileum. Examination of the biopsy specimen showed cytomegalovirus infection. His LDA was discontinued and he was prescribed ganciclovir. However, the small bowel ulcers were aggravated. Therefore, clopidogrel was discontinued. The small bowel ulcers subsequently healed completely, forming scars.
Introduction
Small bowel ulcers occur due to Crohn's disease, Behçet's disease, cytomegalovirus, tuberculosis, bacterial overgrowth, chronic pseudoileus, small intestine diverticula, vasculitis, Churg-Strauss syndrome, ischemic ileitis, or drug induction, and maybe simple ulcers. Lowdose aspirin (LDA) has been reported to cause small intestinal injury and 57.6% of chronic users had mucosal breaks. Clopidogrel is a platelet aggregation inhibitor used for the treatment of acute coronary syndrome and chronic vascular stenosis. While dual antiplatelet therapy decreases cardiovascular events after successful coronary drug-eluting stenting, it is considered to increase the risk of gastrointestinal bleeding [1] . There are no previous reports of small bowel injury due to clopidogrel.
Case Report
A 74-year-old man visited our hospital due to diarrhea and melena which had persisted for 4 months. He had undergone left lobectomy with lymph node dissection and received adjuvant chemotherapy for lung cancer 6 months earlier. He experienced an ischemic heart event 3 months before presenting to our hospital and had been taking LDA and clopidogrel ever since. His physical examination revealed anemia in his conjunctiva and skin but no abdominal symptoms. The laboratory data revealed severe anemia but no other abnormalities ( Table 1 ). An upper gastrointestinal endoscopy revealed angioectasia in the stomach. However, there was no blood found in the stomach or duodenum. A colonoscopy found no polyps, tumors, or bleeding lesions. Capsule endoscopy (CE) revealed multiple ulcers and erosions in the small intestine ( Fig. 1a, b ). We performed transanal double-balloon endoscopy (DBE), which showed multiple ulcers throughout the ileum with severe ulceration in the terminal ileum ( Fig. 2a, b ). Biopsy specimens were obtained from the ulceration. We diagnosed the patient with non-steroidal anti-inflammatory drug-induced ulceration caused by LDA according to the endoscopic findings. Histological examination revealed cytomegalovirus (CMV) infection in the ileum. To treat the ulcers, he was prescribed misoprostol and continued the LDA. However, 7 days later, he had repeated melena and dizziness due to anemia. We performed DBE again and found that the multiple ulcers in the ileum were obviously exacerbated ( Fig.  3a, b ). We considered this to indicate that the small intestine ulcers were caused by the CMV and the patient was administered ganciclovir (5 mg/kg) for 10 weeks. DBE was performed again 5 weeks after the previous DBE and found that the ulcers had decreased in size, but had not healed. There was no evidence of CMV infection during the histological examination. Therefore, the ulcers were considered to have been due to clopidogrel, which was discontinued. The patient had no subsequent episodes of melena or abdominal symptoms. DBE performed 8 weeks later showed that the small intestine ulcers had completely healed and turned into scars (Fig. 4 ).
Discussion
This is the first report of multiple ulcers in the small intestine due to clopidogrel. Clopidogrel, an adenosine diphosphate (ADP) receptor antagonist, inhibits platelet aggregation by irreversibly inhibiting ADP-induced activation of platelet fibrinogen (glycoprotein IIb/IIIa) [2] . Clopidogrel has been used for atherosclerotic disease [3] . It prevents thrombotic events in patients with stable cardiovascular disease and is useful for secondary prevention after myocardial infarction and stroke [4] .
We initially diagnosed the small bowel ulcers to be caused by LDA because the patient had been taking both LDA and clopidogrel, and several previous reports had found small bowel injuries caused by LDA administration [5] [6] [7] [8] . On the other hand, Tsai et al. [9] reported that the upper gastrointestinal lesions in patients taking clopidogrel were mainly hemorrhage spots and peptic ulcers, and were more frequently observed than in patients taking aspirin.
Various features of gastrointestinal lesions due to LDA have been described such as multiple petechiae, loss of villi, erosions, and round, irregular, and punched-out ulcers [10] . In fact, it is difficult to diagnose the cause of small bowel injuries. Iwamoto et al. [7] reported that 64.3% of patients taking LDA had ulcerative or erosive lesions in their small intestines. Shiotani et al. [11] described that concomitant use of thienopyridines, such as clopidogrel, with LDA increased the incidence of ulcers in the small intestine.
Our patient had been taking both LDA and clopidogrel and the ulcers did not resolve after he discontinued LDA. It has been hypothesized that ADP receptor antagonists may cause gastrointestinal injury through an impairment of ulcer healing [12] . Moreover, clopidogrel attenuation of the angiogenesis needed for gastric ulcer healing by the inhibition of the VEGF-VEGFR-2-ERK signal transduction pathway has been reported [13] .
CMV infection occurs in patients with immune deficiency, such as those receiving chemotherapy for malignancies or steroid therapy, and those with acquired immunodeficiency syndrome [14] . Our patient had undergone surgery for lung cancer and received adjuvant chemotherapy after the operation. The gastrointestinal lesions due to CMV infection have been reported to be of a geographic or punched-out shape with a variable depth [15] . In our case, geographic-shaped ulcers were seen in the small intestine. The ulcers were considered to be caused by CMV infection and the patient received anti-CMV treatment. However, the ulcers did not improve, although there was no evidence of CMV infection on the post-treatment histological examination of the biopsy specimen. Subsequent discontinuation of clopidogrel led to a pronounced improvement of the lesions as confirmed by DBE 2 months later.
CE is a minimally invasive tool for the investigation of small intestines [16, 17] . It has been shown to be useful for the diagnosis and follow-up of Crohn's disease [18] [19] [20] and LDAinduced small bowel mucosal injuries [21] . Meanwhile, DBE can examine the entire intestine [22] . DBE can obtain a specimen for histological diagnosis and treat small intestine diseases [23] [24] [25] . Concomitant CE and DBE may enable the diagnosis of small intestine diseases [26, 27] .
In conclusion, we reported the first case of small intestine ulcers due to clopidogrel. There should be more careful monitoring of gastrointestinal bleedings in patients on clopidogrel. Double-balloon endoscopy after discontinuing low-dose aspirin showed that the multiple ulcers in the ileum (a, b) were obviously exacerbated since the former examination. Fig. 4 . Double-balloon endoscopy after discontinuing clopidogrel showed that the small intestine ulcers healed and completely turned into scars.
